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Siabj$ US$~ IN-O JW (LPII)j 31ePO"g~ dm vibmricon ctrals

Cb) IM oot 44 Eht Yl ton"&'.90

(2) SX-2 Vitration TrSU1 Datap Tebde I
(3) Wý12 Wkrtion ~ITLa b~td, Tab).
(4 L1412 V:Wration %)nrW Datta Fý t. thX048b

' (5) Triat Gsmitloarph RCor8p (1) tbwough (49) (Oiua~ala
(0) KW2 V 6nafftrLn R6,66r41n3 fntu~iWC1tjw.r4Ctc CuVO
(1) - L0112 Sl!aflm Fosooc*'%s~r DUo=t of VLL'mation
(a) L",42 Jouz Tial ? ?A%1 loSf sildp ojxzratfr2 Cot aleo~w

IL, -vibration tdrals were exwuitc4 on eacus =S -, JA (w. m) at sea a x
Sm. DIftop Califtrnfas, .on 10O41 Tam=~ 3.2# in revporo3 to =4d In a~wora
acco?4a~Ca vith t~aa request of refowence (a), Displaomeqet of t1~. v~anna
at tilie of 1otwban Fort: on 20 'J&=ary 1962 Im:s 15,SIOO tons. Corearonoza8

drft wra 231411 £Cdand,~ 24'.-5" &Zt. D=43=4-~ fiull. load dIvp7Acae4-zr to
A . 17,33 tansw141%i a meam draft of 261-.".. Dicslaocsat upon wateiri to port
an 12 Jatmory 1962 wo 15,$500 to=o compor~ing po -4ra1ts of 222 .10"I M
GT4 2.40-0" azt. sm Otazta and Wind Cowi3.tions veao nild dwxro-týIwut the

t11.The Ltrini woc coordiwated by'a repxcsitat~va frOM Va'u~ 6=t4
bemmol 82dpk~yav4. Tho oldg'e force estab~ifted EDvc:ab. operatinz coao2.t~ong

24pmW~~&ed pvroomanl to ,i1=a14 o6boarv vilbration conditions tbwu~hode
theo etip. Icco~4IhiB instuucrto and tedbalea coafttaonc woto provfded b7
P~so~ma1 ftcz 1ous Touch ftva1 Shipyaxi. Obvpwos wan~ recent, from
Mtisladalr~ila 1Haval Shipyard* 2b~ prcv~dod esvaooamoe during3 tho tril

go2 The trials yin9 eo00mdizeto tw phaess Oniiig t13o fixet piase*
10Jcnusyo ship OpeadU wage Increnced -from 50 PMGIWlc sbaft RrHl (31R4,

to 117M -ft.1 innotsuouU of 10 EM~R. - 2razive om d vertical txanaoduca
w= mntedas te aa obook.4 =ftL 4acko "t222C11U. CMO Typa 4410UP
Tooim Aterm WQ* Used in coniwictios oit~h a Drush &mta clxmmcl oocclllo..
gmptgI=ZX9",Mebasic raooibmg system. liocordo fro= thoaio trapadiucers

wore obtained ateach astbilized speed Snerrnet *In free route a&bA- and
Itba %une cOwditions of 35P :Sight dud tort rudd~r Ior a 3609 turn in each
4imet~on. In &adi~tiong as obsromr chocked unin propulsion c*ompnetx

* ~With an Askoaft postable Vukatona rasorder to dotemals if wesozant, com.
Litlotas developod during 8870 of. thsehip operations. Duriva this Ipbaso1
ala., ship's frcce ofts~s wre ur iMtoted to remcrd itotzo an av~uv
otun wk Vibxetion :bohw t:si. enlocute (1) outlines the

opaimdra UPu f t tiuadQ= " s terclv



spe.4ac eqermc oby ""a tr. ! .tJoofwilr L Mt M thea aj'o = A,#403140l

poutt:W= e mi MyIsau vaU lzu*.&y onnt4* the val d.oe!& am
0306d14o (ou.? bu~bea4 at iva%3 63) at thge bou~ clctý% (01. 261vte Soq'k),
act te balra of tha sota ~mvl at at 6 eleV t 0caC4k Y0ocLt!0r. Lts the M04CAL

4. Roaislto of ma'Isuxrww"~ at the Stan chock Airtzj apmed tulld'mUp
an? f-1ven in ?Tailo Is onolcoura (2). Whiz datsi bas beca vloU=4 oa.

F-uvau I shrou~h ZVO enalome~ (4). "1 ltbouogh rata Coropozrits at.
'?O1I.especially duUS turam, dis =Joe? c~cmoitt oi, ýa6tO3k ave
a~ pOp~l~ b~~lefrcquouc. orda -:e.to BIMtA. Sluao n:op-Ulle

almoft tel)0c Vari1ed occulbat lccoi Ue&arfm1 0otugo 0 as ced1.ly duiwls
tum, thedtaI Vtomec bn rigtcas ftaueh~1: ti lth :cordu4 Cog~ 4'

qai"r-Ccal Oita( ;et all dc'sbb 6-lituda., cri ma) ireCOIS Ave fc-T1vbe4
9ow edditlonwl revievi, If daivd --w (1) tb=3b~ (20)- of cx.clomie (5).*
Itm0 trumt. im1Lbx~tion Cqltec Clumnal) Is ";mConIn ~ea-aclumzo (0,C) * n

*gx papet cA =3' 5 =~/sea for almy& (a) operation,~ .2.5 tv.Izionc Lor medl= (mn)
and 125 u=i'i*s0 for fast (9)6.

5. m luafton of tbocd data IndLeatwt that tbq=* is no dolaLfta bull
rosduawd coor4tion at speeds 5" r~1m.1 uvd above. k 'S1I~ht peak Lea vidaut
in bofth -tbkyct%=.cand trAmsvraila xcotions at. oubot 90 ME~'1. - We
alftht tice could ba dust Immeovot todi~tyS the mupmiu~snta .00a.,
dlftlon or ship tesponwo. ISerzzg th* apoed- izoarmse Lica otia~et to full.

6 p~wat 1aboCadthcre u~o a Swo cycles of. vibraitioa at izaraapG4 cplittids
at Wabut 66iX 01g. corvapom11nS to 4i foutb a~oixatt 92 SANM, which Also
miht. Insdoato u.1caonaut, coxidition. Oti11, *aUs =Vlitade £or "e
aimo occui~d di othav tpoeft duv~ug thic beallA!up but at .rm~t tofleoetd
I~n the car" for 1&crauvtaL spoeri., to my o~ants the raeo~nmme, if.
Promato t,65 f no awious camussum*o. Vibntijm is viT*ld fmte froouate
tip to to; mm#111 Abow. MG tMU; "q~ttadet Ifctrau to 4 "vaan of

21alPS eeesi~;dmto 0* oafobtu~2-dSe ite
tvat~~~~vet" ~ *ieta wdftta~.U1mn-e4 -. Vd.L

In .h q~~lýfro&aa t1apf %A41 t,441t M
to .oc .b'netoot rai-u



*Imia." codi~tiworat In ad~mj tho. iattut of~ jo~iuo ibi4be~a4, ccquipm
vimat, .rd mtc=W~ sbact4 Ans ran cabin~to cazi ditacn votis

w=C bw' thmt~~ vrA t-ta; larvPh vvk vci biann

"Itc"r a? Ztm.Z IN ..:.1 -1*
-0 av'* elf*may'

tiý a. ~ v2tn!'ti~o' at~.%1~ blade~ r?%ý'Zme 'e doca'Auvw v

t~ttI~ ~ t4 mho %u-1u~o aL:to o oto ce rpcacb' 00d ~U
Th ~ ~ ~ _ zo8~ ba *0a24 of chpchaiv q e Jt Of b~mLtionlson 1us toid 0.ouzcatt sA alli CVAed 1Mbut C.t teopu4d Meay~ to. ToPW.*13Z1

but Inhe uatoi par ol the vnaccol vsatideinto b4onth~ prorpnct blavotru
tiazitimn Aa ohrffto voey v.ouRCmosi Camptov100oto atsae bv 0 to wjo~4
Theo (omaorlt .0,4 idphip ac), o the oi (chi0p Ap.oiol), qutef m of v1 etot~i
6tU s61~V'teadys ouce at. allv~t~ zrd bat repmld Ae clltok preopoll
blae m-zitation pa. Saico ithe2 twos* bi nopm~o ' ft lpo~~c wc.h *1oati
but, to, the uzvestI tioco the ifejsrcture and ~an coiUw geor=Oopt %oz t
*Io viraio .lcvto)d by fahip Cwore-u opxura ot 11 niomnalocr (i),uat
Zosuclan effttorl!ts~ iwme ougL uas proviuslito iuditaud to Lull uots
at 06 evpoofs the dckordsoelaater 81 LancopZ43d atTp cettv on~o aroeasi

t.heb~ Sao 1,a ePCiOsugs .3 Sim gilve theqpa zesul -ot ~ matica0ud pýatlam n
dtok dg a6tmu ) ~to W1b4~ pant apox4tion at* U? wmic co.at Fu*LJw
obeck of ahead iftaie leout.0 matp pprogmon 1* Lunitse at~ I.Lt dfxctVag

* asL satprooell er coudetfiucae,$If Intak pILA att £oo4 v tibawaco.w~to

puo. pitaut vibrtio onqen~ wotpuonts mafim wry Cotai-mou dudxsumco
stilale afhea &soe Lantoa shp opotatiouiin tileCor b*tud eft dire&cybtion

$1 ..141 ,.a tzd ofrlaa a a ul:p a) svm ebl

the tv* .wlhpsp Wuaemsraiulyotlt V4dc

P. UO'teva.S~aeapp~lo ybzlaua touaybaa



K **. *(270/275)7

10 ~ ~ ~ ~ ~ ~ ~ ~ , a4ItC8 a alof=& tUCQ07 to thQ uwtera1,
t~eLa r t!hmxof 'a 47Ut 0,75, Trhl ?1V-0 a tulnl~m tvaaaasoebS.llty

of neIan 2.0 aez AA1 PzoX This Srdlcat~o tho 7.nJ bLIft7 o1 ai1u4..'

Az cUv-z; 1r; arteor (20). ýzpltudw~z of~ e1~ foria a-A aft v r4tkon did ro

9* va tzsen firt 003 trial of fth alhip ft1 tiie Shipyard, Itr:p vibra~ttoyLIft1al va cjqzrenoa4 40?O04 the IL=Ible ccQuplk% t-2hich co~twut the
tvils the WffO tatcIj; bram-or's vere? itiasta1l-4- evzor. thl Cc~t~pI1k; to
p ~ovid~xt AadditionlcpfreA~t16b %ham-v' wera Installoud cll the
lulzae pk, irp wc fread aft teraa vetro inata'lled $!icz tbhe afe n
of tbe curicce? to tho reduction ~~r.; fou~diticm. 411 of tbwoe zodi.flcatiouc w;ra upjr,-ov,-d by Uearsh,:'.ac Ekco~idcvCzaprattoa cut-zautowa

107 e =in ýPro-,%101 plunt. soz* afo2.o =-3 C orwprro ces.md durLus
tho hoe0rd ofe this vibration trial to I~~~tZt proe~Lg~t1~ 1LiUin3
comulionow20-~ thic location. BarSing ctraiC-gt ah~a nii cCaaw -attil

p;~?r aro~~xcr~tof o 34 cils D)A, van ur-awd (rgcew-131) In the
axial 49-eatoa '(ESA acc~oss rho 114Sczto coplu~o 'ThSocordtio e-

WnA~u the cwn, durwingbo hac rijeht t==m (roc4 W). A relative =tI~on
(alco at jacpa'llor blce1o frCzqu=Czt) o:E 3 tz D.A. %=u T-iuted I* the
trar46varre dirctriton dztitiug the t~zafl * Jtblute'eore end stit =tloa at
-tho £3.lbic accupWSxj =4 of tha intadk virp vaa ataui~ 41 mile Z1,4. &b-
solato wetion at the in~ako pip-2 coupiMpf Uzzwo -at the Coradenzer. cad
uaai 33 Mila D.A. (Caco-.1 30). The £c9 =. id aft rolativa Motlon acras$
tho iotce1w pipe wag M~na' cbout 8 =itls DiA. dvrSg atra5.ght aheadI crctioose Z=rtng a h idr(,t turn tho tranevarzo tation at the Ixntake
PSPQ 9144:02 tzao also .tzomtrad (VOW4,1.3). Uthdar Ohio cor4±tion the
motion ,. the cozdt-iaaeant o the p1.po wa*o boe~t arqually divided batyeo=
fourth and about eftth arder (to Wvr.ft RM)c rocs The itihth 'owdev
CompCIAet ~UZ Attarzucted ebout one 11%19 Gov~ the I)IPG while Cho fouxth
otlor ccn-4=3ftt =qvac ouo@4 onlY elis~htly. It is diz-ficult to doetoz(us
the relativs cwotion aorase the pipe fvc the reaord obtain~d but, In
wererLO It appearo tbat the fourth aL'der vibratiora. at. aithor cud aev
inpbae and eve 6ubu=Letva, "The aeitht order cponants. appear to be

cut of pbasaso hwoum, and vA7 tbe:fera be "IdCio'acr~Oa tho pipe,

10. Vibration Levelsato the ni~in deckj, cantorlinc, over Wbuo'rea4 63 'jQXQ
lo, (records 35 acg 36) e lot etaigbc cero~ oporation a. vortical, vibratiei
at propollar blae frequusay cif 5 rztlc D.&.. meua. surcd. Teu*mverso vib-
raticua nder this'eauditiozu wcc uosl1Stsbl. .D=Iss, a Uard turn to Lpw)?LP
the fourtb arder verticai romaneind t obtut $ rile duing the first p-T
of the turn cud tbeu dmaupd out *to' a ' WIioj ble vzacut.. Th trawavoirae

* vlbration inOrC2C.4 ;o about 4 mile.D.A. sit propeller blade fwqaimcay..

I.. ,.'~4



c'* t0 botu of ttbe &t~p,.O Dlavol on brow houioca taro
Samv.:'AC It~ low Z fauu4 -at. th-a atla= (imoxs -.37 a-.4 SIS), - grucewov

a~4ct C'li aetm. CowLdwa~blc csv.e b~it iI tu% tra=*s

vaedr=tciaa %'33 va=COv~ 4 hozd tura to Va~t. Th2e voamt

00=JX30 V4fto

12. J41Q~Q "'7r of ths vact, (16 lovos #x.~ m, ~O wto wild duft1

mmat~z~ owo opvttz!n at fall. Sve (vc~rd'30) ao4 vibm:lom.nvi a at
piapoltem W-440 Mcmiie."M an~ frat two~ b1::ýt rm.cnicy C~pawttz,

wr (ccc'~orz 0) the -k-=-tb ordcw do~ub0 In~& Cho t trawoco
C~tea-Zon 1mvccxom'4 to 77 sillo N~A. ETIo cowowor~ cw~nvt.133 -doatble

c~p~t~ios 13 rolls. Vibt;al on wa olm- LZ~i duiilar, tha -

tun tzt vtLca ,=O~ions mcas=& xitcw 'ot ra ..ko &nTho foot oa a emwabat
c~vis. tu (:civaro 4.d t2) be 1.m3.m rIn tho traivorzan (ivectou, vit) a

m"~ =n mbe doitcatal thal vay up i ~z =t ricm M. 0 d±avaiol, a
t~op alkW.3Iow bb zo £ccraenq ats 3415A'' u1uaoedpd p~~ w Yl
bra to d rZW41,03t bCQ Vlb.tatOit 0 ut U' ti ,'9~td opTxaVix Icbl i t ~at0VW

attho 00lval v~rtion on thoce i = still. was~ii QtW Oatmo bxndi.

13.p Mc?1 it1 ia t~rus pvcc?04 videetmornb~ et dca.1 andr~ c-1duadu5i vl lo.
to te vm a sal rZ ;cc?. ,Ltto ofm deCauant Vea tn b'at W10 .Cboagh t~he 2.3ay1e

14. Au attrp (vicde4ca, 2 a3=.rno mae odzopoIS3 u? mvac (raoiud to) 1,

m-Atmho o10 can the dabztio dawS theXra a~ai Zvsnrziak dwkatce :outntld
poallrbd euatms3 io -Moacp apv:ru aae

torAo' oVbaina ~ O~CI al2Wsw oGvr
SI tt*EryMIic u 1 tlt0 ufAc~ amtl't ~i
ca A n a oita betc-l tCl oa r uLVtra
Timv ccI1vbalno ek vdblhdd bogm h oia

L4 uaep miat omm1 3 ud a eurdt da



. .......

19, . I CeolueA tat.vibatk ew3 Zoocly tcmvuble
em-n t eht 0120d oparat~lor. of lOm vc-onel up to pe~ds 0i" 100 BSW!

1(1 thic MILIp VAitt ~Oprza ct a c1cpofto 2.00D tona Uuela fts

21 ~lc toi1, tov falzeho

ae-14 ea $cop

.A O th' "-,v, "MOi mr OficllumtlY b M:4 Q 4tC~t)h W iy 1oti
ODzb zUo oo 0,10. ~ of tho Wall 1. -ria~o lan"O.m dC13 atufl

T,*omi 15 t~le 0:03Ativa x~icra crom Co rba 'ttlon gCaw Caon to the

hith lova1s ai! zwgtza xav=Ga!. Tie -Appourell to bie wo c'bnorml

~ I t-7Ae In gc~a or ottaer coxpouoeitn voocio d~~~ wi~th the vibrctio.fu
1 7. It IQ W~ICV44 t!bst tha k1.~b Vibratfri onct OSCIcoo 19COO Mir, theI ~~vxaa is cmiu-l by the Uwro u~balaacc In prope11ce bldo: fwzcas fr6tw
Ota dtffw~tWto wa vter velocity Introduced at tt-#a plana *2 the r&O-oI poL~er b~zle Ube's the .adder :10 t.0t oo.

Is. 111ch rcpc o Jierd b*ll vibratlon It -iti noted tbt the^
W~x~ln- =113 waa UmtdC in. scopec.e~ to I-1tvimitntion fo= a

"c*lete hlls G6~rvr7 cin3 thb ol kUrcm3fltb t OcI.' Cafiy a~ i~th the
cha~ip ast, cOarn1ble dfxplacmmat. Z~ to altdo =tci1 tha~t VM~bation

CZ1iclAUS rac:o~:dcd urdtr the abovc0 Cordielowi at thq atcxi' cheeak W&VO
I ~~ v"-.:hz=t of 21 mnl.1 dou~ble ezltio prtu at ftL1U Fmm'r.
* (b) 14fter-c: that, no ot.ardc of cc arlloa 9= ac~able

vImto h ava be cc biihtd Lbgt 1;=1ici a* cl~xt tg~tAi wa
11dcvolopel *.V= Vill raecton =T--Qm=Z on Uval V.essal at' 33ostob

!iIvol Shr5t Cmapariaoa ok mato.;~ takbn oa IPH2 with tbis
-e tat fall pom F :uzrie ham "1tokaab~l to' "not ecd'l at sterzt 4hmel.W

ftVrlcw of vrftnion data available on tthIe 1ioUfka Oom~icacaQkrXanglu
Mep Walp tvbicb Is sliniar to and vcas used as Whe basft tiin ifor

dzvolopft3 the VES I1W 32% (12SIZ) £Ind1oatso tbit Whic also: of slip
ban a vibXution omp11tuc! oni the stCmU of 25 imlo dcubla at 110 slizftI~ ~ ~ = vit uja fot .bladod V'opol~lar, Vibration O2Czrfds
this ohip veto rqmrte4 as varying isitUz .ciferetat low~Jft& cwftlan3
Cad In S~eral -ere Cooidwerd a8 Loins &23~ot copulately V~a

fe.In 140V, of the foresoins no ar~ tmwme L:1017150,3 04-
kir"lao e eautenot&=n. aeviL wiLU bo imd of Impes, rapgrtod

as vibr1atin creootivl and wLU ba stiftand ArO cor~3oLwd as requixed.
d=Ua~~ the post sbahadrca availobility.' Shlpyoad -pa-onuao'O1 wl be

1 4 ptm2Ot at Iftalj accoptance trlzks toQe~. I ttci ani rrpars plans.
I for 04o00ts-O action2.



W2. 12 It In Co 1d:=04 thiaf CMPtuICSo 02 V~braton recor~ded &ICbV0
P-rza uor acccpt~ble, it La co'.wandod, ibhat ii-Ore detala Izz2laoLmtIon
oil the Virto chr atwe~Ltts 0%Oils 'I8111P, 'ba Obtafzed wW.it the

61adw to redoca theam rpltudds Ot vibration =pOriezicac at 'tba fiwa..

ob.gtt Ivia ~ o 9-rt data obtained ba lsbG that a nntl eo~i dat pt

obtafted. It In zt-.=ated that Dayv11 Taylor h~oda1. Baalm otzalz
complete vibrtt~ou date ort rhe ahS4 durina the IUurara og Ships por.
towen'co and specidt1 trials achtaduied:'±n April. Li62. It to 9"vgostnd
that thece tr$ials 'be adctdaai in lion of the rual hEconw~q and Heat
Balan~ce triala since similarc" -ýcip3te t:~lel wit! *alibrated mot-ova
were~ coauducted by thic Shipyaird d'uwLuv Vrallmiuary A4%c~ic-*Al TLrab.

2.Data obtained ou, turbine and reducti.on Oecr vibiatliot no reported -

lu P'Oxnanph*8 will ba furiniehed Watinglhouaa Bluct:ia dovpointion wi~th'
a requeot Lotn thair coseimt,. Since the Intallation ta~o saga o&M 2
eudtatnt~ lpstallatloais on the IlarLitur type ohlpaq Lt is axpoette4ta

theW -wrill -hav rcavica data to ace1.st In ev~alua~icg the effect, If Uvy.

copy toi (lose *MIS M2s (0)9
(6), 7,()

COUSS VIO M7IA (11112)
'C=UhIDAC
COZIMIDPAC $ CAPT losta

MW$UUflDBMICda 2U)g 2701, 2±bu, 2006'

244 27 -21
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"I USS ZEARUARGE (CVS33) CVS33-800-275-35 2-20-62
.C. ,uf ts a. M. Watson j 9231

USS aMMARSG (CV633) _ _ _ _ _ _ _ _

Vo's. 1 and 2, 400 Cycle, Motor Generator Sets; vibration of

Ref: (a) bhip's'Vcrrk PFe-,est 344-61-,J

(b) MI1L STD 367

1. Vibration menureematits -ra winde on the No. I end No. 2, 400 Cycle, Motor
Cenerator c's, xeate4e by reference (a). Vibrat.ion'measurements were
made only fi: ro-lood operetion of the generators. The maximum vibration at
the bearir.ý, i-.ova.ntg tý-as 2.25 mils 6o:ublo tnplitude (DA)"on the No. 1 motor
generator, .-ad LC Y)., )A on the "F!'. 2 motor generetor. The allowable
amplitude f'o; e S5;!: .F . generator is 1-5 mils DA, see reference (b).

2. Since ribr•. .c F both zv*tor yenerotor sets is slightly above the allov-
able amplitvdeoes za ecified by reference (b), and in view of the ship's
report of bearing fa-ilure in the past, the Zolloving recomendations are
made:

a. Both r:.o'- cet,ý Le, tak•i to Vhe Shop for repairs, includiog
balancir': s r Lt7reLC(ýt

b. Fo tizt o- • -.. ,tor set-* ýi.,a1ll ýne o~ :.ted on a soft pad in the Shop
( prior to 'Yl. nitify Co,, 275 wo vibration tceasurements canbe taken.

C. 14ýth 1ý.O -f-' ~ 6--> :..iica&1ly balrnced to a precision
balarce ,o k I z4•:ý', a ,: , rev .. auo, vibrctiona,' see MIL ShC MIL-K-17059o
notif) J. -•,:d v3.L-:,1 t .• o a•, etc carn be taken.

d. ,oiuv* -:h": r -Aior ,]'•:<.'co :etsb rsa tihe snbip, using Fabreeka Pads
as per 0C.4 -' Vlz V..a.••. n L, ile Z.1o. 4128. Rotify Code 275 so
vibratton :tr'ous tr-ýren,

e. L"_ovi~e ele-.itri,.al bonding, es Yequired.

.E C. 1IIDDLETON
R.ead, Test Branch

to ON• 1. 0• a. RI• - -. ...2 75 (3), 2 70, 24;; ;
I 2 208



1WIS 1CONT~)EY'(Ok C~AfAt)-V14I3027' _ 28 Februapy 1962

_____1J -J . Wotscn __ 9231

USS TICOIUDEROGA (CVA)4) 16420-8001-01__ 26

Vibrnticn of Sh12"e Se•evice Generators; report of investigotion

RTef- (a) PSWS Test Memo No. T-23293
(b) Ship's Work Request No. 287-62-E
(.c) MIL- STD- 167

I. Reearence (a) reruesite-, a vibtation investigation of Nols. 1, 3, and 4 ship'sa
cz.•e generators. This lnvesti•,ticmn -es occomplisheaJu-hile the ship was

r/denL from B&.ngor to thi-h ShipytAdon 24 February 19d2, The ship requested
th.t a N!brititon check of t.e No, 2 gene•rtor also be mrde. A check of the

2o 2 generator was mnade, concurrantlyv, %ith the checki rzade on the No'a. 1, 3, amd 4
neraevors., Generator loa•, vas changei by hblfting ship's load between generators.

2, V1Tnation measurements were mw.Ee zt the end of the exciter, and on the founds-
tion 1'eloT7 the exciter. I;,, all cases. vibration frejuency weas first order to
the generator RPHo The vmý1litudeý of vibration are given belot, in mils doublecm-plitude (,DA) ,,

,•FERATOR

I 2 3 4

•ction of Vibration •1•00 0 50 100 0 50 100 0 50 100

Verticcl ,,Cenerator) 2 I. 1 3 4 4 7 4 3 1.5 6

lratsvepce ýGer-erator) 2 2 2 10 10 10 !4 13 10 5 5

Loo.it d inald knraera aorto 1/2 1 1 2 2 3 2 2 1 1 4

Verticel Voundar iori 1 115 4 5 4 6 5 3/4 2 3

Irnrr e v Founeat onj 3 3 4 5 5 4 6 6 6 1.5 4
Longitudiaal(Foondationj 0 1. 5 2 1 I 1/2 1.5 3/4 1 1

i•ew i.ta were n1so tnaker. ,k the fwd turbine bearing and on the reduction

C;,S, -. uce, In cll t:sst corditionm, these emplitudes vere less than.I mil DA.

3. The above meacsurements indicate the following:

r , "he vibraetion on the No, 1 generator is only slightly above the allowable
.eval of 1A. mil DA, refe etic.ý 4,e)

- x V.ibraticn on the turbine Yind :sduction gears is within the allowable
1. w'ils DA, reference (e).

275(3), 270, 244 /2- 2.'5 r V 4 131) -, , k/

--7• 7i I z !To "2 T - A"I 2 ,864 -T275
. . . . _ _ .. .... L 1_] _ L . . . .. .5- ft Lrito .. . ... .. .. .... .... ....



Cl'Plan,, 1Depcý tA430-7
'28 Jobruary t-:zý2

c. Vi.braei6a on tha exciter on Gemerators 2, 3, and 4 in exqssuive
Thhera are indicat.oins of minaligwwnt and/or unbalance.

4. It is recawam ded that the aligeraat of the &O's. 2, 3, an6d4 ship's
service generatorsO components be checked, sad that the exciters be balanced
to bring the vibratiou mplitude to within l.A mils DA, as specified by

* referenc~e (t),

5. A high frequency noise, exceasive in level, was emitted from the reduction
ge•r•s of Generators I., 3, and 4 when the generators were operating Mder full
logd. This ooise decreased as load was decreased vntil it was sot discersable
above other soses; during wo-load operation of the generators, The amg noise
ras emaitted from set '. 2, but did set seem excessivse It i' believed that
this noise may be caused by misalignment, excesasive wear, or hobb.ing error
o4 the uma1 pinion or lubricatin pump gearsa It is recommended that produc-
tion vork .uclude opening and inspecting the gear vnits for Generators 1. 3,
end 4, end correcting any deficiencies found.

6. It is requested that Gede 277 be .iafored whas these generators are
ready. for operation, fo.lowvif r- ,..r A check of vibration will them be
mad* to determine the elfect:ivamesa of corrective action, and gear noise will
be more fully !zvesti$ated by instrumant methods if excessive noise persists,

C, CO IDDUTO
ead', Test Drench

I•. .,,To 4 t .,,

.2>



____TO_ ST 92-31
V;Cbv.'baAion of Ship Seirice Generator I•o- 3; report of investigation

t~f (a) 141L-STD.467

.1 Vi.bration measurements on Ship Service Generator Wo. 3 were requestea by Shop 38.
Thene rmeasurenents were taken on 3 April 1962, with gnerator loads of Og5O and 10.,o

2 Vibration measurements were wode at the end of the exciter, on the reduction sear
c.aef, ana at the end of the turbine, In saL cases the vibration frequency vs first
orc2a:r to the generator RPM and amplitudes did not vary with load. The amlupitudes of
,Ibrat'ioaa are given belowr, in r'lls double anplitude (D.A.)

D•Lrotion of Vibration Location of Vteasuremnts
Exciter Reduction Gear Turbine

Vertical 3 2 i
Tran•verse 3 2 2

3ý Vh nimua allowable vibration at bearing housings of this generator -is 3.5 mils
(D.,A.) a stat•d in reference (a). Although the 3.0 mils recorded on the exciter is
a borarlirný case, the unit is considn.red acceptable. It is recwrwnded however, that
a yorm vecie balance of &neratorx and exciter be obtained during the next shop

.'Dability of these vnitso

N. C. MIDDLW ON
aA-tad, Test Branch

IV7- f



Am2:7 APR 1962'

-*t . C"ndrl P .etBatmi 116val Shipyvardi
Too Commuderp Saval Air iowce

U.S. Pacific, fleet
U. 5. Naval A~r Station
Son Diego 35, Caifornin

*Subj: USS KSJIARMOE (CV333), VSwatSlon Swzwy of 81ti-S Plafom-;
Amport of

Ref t (a) OMMVAVA2hAC tsg 310233Z, Tha
(b) Specificat'ion MM-S'0 167, Shtpboord Vibration

1.. A vIbvation suvey, of thle OFS-8 radar platformu on USS !K4Pi3AIM (CV833)

%me requasmt-d by reference (a). Tim eurvey -"'s dcotlished: &xung, the

2. V1bmation-of tba MP-& p7.atformiuc=a uomfred at the junction o.C
tiftmvaorso and longitudIrnal stiffenins, on, the anderelxle of the platfon,'
about. one' soot aft of the entenna canter. *Pa~urcawtz v-ere al,-o smcde
on the island structure at tba ottachw~nt of SIN-8 Olatform loncitudinulo,
arel uithirn the SPN-12 radar room, fraw 106, starboard side, at the junc-
tion? of bulkheac stiffenlus and, the 06 doc!L.' ThO dfplaceýv. doluble
2natr*v1stoe (D.A.) arnd frequencies obierved &urIng chip opdati~on at ops-l
Incrmants betwwn 150 and. 239 SLM1 are re-corded In the. table belom:

PICIMP Pid',Wp ship 11pod. ini shaft RPi8O !b1
Locatiot. Dirocctle Z-715-0 727 119, § & 2.

DA~ -V AI M1.f~ -

17.5 2 6.5 160
~fou th~ta~p10 3*5

~~;t,1I~natnda 10 3A _2. -0 5 1'4

'Island at 305 ~

SIsland at 13 1 15 2 7 0614 .2 14 317.5 1.114 2

B i 4thwartabio '6. 2 14 6. 5 3*5 10 3.5_ 5 7 2 .3.510~ ~

F -; Poquehc7 in apsi.
-Dlaoplacem Wt In =416 double auplftUdG.



arc ulthin the accal.ol 1Swite for och1ibomd daftneonfun instc

grso- hn lovele v jacigle b? x~afo2?nco

wasun~umcodeLZZa 270,: 273,.

24 44 1



Lý3PfSt90-' 34 trlw. 6,tl) AS O~ tRDER1N.

IYSS 3iWngU', WIES (038Dl7) DDS87-275-800-69 2 Way 1962IR IýrtA'WI.. b--- O-I-----E
GD .C. Tufts 13 . p. r 231

(1)1)~umM AS 887) ___________________

on DM ST decep~rncy, ecesive nolise from 400 cycle mtor genstrator lot

'Rl (a) Deisi&n acti=i request of 4 -19 -6 2 ,. file 72.
(h) General specifications for ships section 91-10

. Uoi sa level ios8ureYpents requested by ref (a) vere taken in the MDI
!ý?inp~a near the 400 cycle MC, and in -the Executive Officer's stateroam vhich
Ji4 tocatal just below the M set.

2.,i~ noise levels neosmwed lin both the D&SE ha~igar and ini the Executive
0 -'orIaa aterooci ae aithin the 1 isits of reference (b) .It is doubtful

zht acdd tional repaifr %=k~ on the motor-gererator would appreciably reduce
ýtri noice levels since vartrable speed Sears of this type are inherently noisy.

3. 14o, corrective actioai is reccuimandad.

E.C. MUDLETO14
Hiead, Test Branch

1275() 20$ 272k, 253, 56, 2) W L;V> 71 2, S(
2081z4-1., ý*'



IUSS MRSAM8~E (CVS33) CV833-I.W4-275-40 15-2-62

_____atso 9231

I*3 tt KAfSA1GR (CVS 33) ________

Eoar o - urvey cof MJ/SP8-43A Antenna Turnt~able

t.1 Object of test:

Testing vms undertaken to menmure and determine cause of excessive noise In the
rrcO-a antenna turntable*

2. Mathods of Testing:

Vibration data was tape recorded for three ort~hogonal planes at the mount.
V~isal and audible observations were nade from the base of the antenna support
structura. Thu testing was done for all operational modes of the turntable'at low
ships speed in calm water.

3,~ Results:

"-a. wind loading of the antenna, varied turntable noise level and character.

b. Th* ANISPS-43 turntable had ~a considerably higher noise level than other
nearby radar installations.

c. Random vibration of turntab1i for clock-wise rotation vas higher than It( ah for co'inter-"clockwise rotation in the horizontal plane (plan& of bull
gear).

10-B IME&TIcN 91M DI
74Vert* CCW-4 CW .1

~ Tf Treans.:1ie CCV:4 CW +5

~7k. Lon. rt . +2 5

7?g~l Tran. C9 +
07-o A Long. CV +22

a. Spectrum analysis of vibration data indicated the major components of
generated noise existed at bull gear tooth frequency.

2753) 2707 04 ()7
1. 1 . 273 '248- 1A 7I

a 1 •I0



SPECTRUM SPEC
OAMMML BULLEAR VlRATlMlN (1TM APROX LIVL
7Tram 350 cps W

7k 160 Trans. 600 - 4th -35
7 160 Vert. 1000 6th -65
71 160 Log. 1000 6th -65
A, 160 Trans. 1050 7th -28
A 160 Long. 1450 9th .469
A 160 Vert, 1500 9th -65
15 320 Lonl. 1675 5th -48
15 320 Vert.. 2100 7th -48
15 320 Long 3800 12th '-40

S320 Vert,. 4075 13th -37

Cfvbients are more then 30 db belov spectrum level.)

-. Conclusions:

a, The turntablc bull and pinion gear are the probable outree of excessive
noise. Limits of acceptability for this noise are not provided in any known
specifications.

bý The noise prodTu~ced by the kurntable is not datrfrantal to voice cumzni-
cationf ;

c, Turntable noise and vibration are not apparent in compartments ad-
Jacent to antenna installation.

d. This antenna turntable is considerably more noisy than other radar
tu,•ntables observed on the ship.

o. No objectionable electronic Interference has been traced to the turn-
table vibration,

5,, Recoomndations:

ao The turntable assembly should be itspected for gear toothb'iwar and other
nachanical deficiencies at the shpA next availability. Test fisdiags do
not constitute a requirerunt for Iaumdiate correction.

273
b. It is recoamndedAe. ea t design codee Ainitiate action with the
Bureau of Ships to provide more detailed specifigtions for artema drive
gears and their allowable roise levels.

3o C. XK W

2rr T B
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A14) VA14-800-275-

q., Bekw 3.K. Watson 793
!:L 'itC) ' OrA (LTA14)____

A ~ion im Wt~ Seyv~cp Turbogetnarators Post Oehu

S (a) P14W%3nj H~Aw CVA1k-00-275'-1
Cb) e~t ~x~CVA14-807--2.U21

(d) 1250 VW AC-'SS-TG MkINSl1 361--0010

j-aferoc* (ia) nmt*d excessve vibration, on turbo'.geinevatorl; 2, 3, & 4 that.
r; found by pre-ovarii.-ti test: ir,.& These machines %are maubmiaquently repaired by

~~ and poti. -'erhav1 vlbuKaxion tests weve eqnducted it accordance vich
"1-4 ) Thuse 11et lrem cw-%eteci on turho-gexierators 2 and 3. June 15, 1962,

*ho-en~rtor 4 wmr not f-; o,' tastir4,

71-hrat toni freque~ntý aid saulitude we~re mesu~red at zero and 24% rated IN load.
Q~tziiw-ve ivado- at. *cvsol bearing locations by use of a GI.Z vibralimo

'v-*,tor aue. an Aslumi. vibrcgrapb Th folloving table Indicatex the remultao
,)I. ýviinzrktn wuani~wmits.

TAUS.. I-
* LE5 FR"~ AWLITOR

L1

6
PEM~STA1J fiRC

2

anuf~t~ 60 2
1 2

1 1. 3

T 13

271(3). 2'O, 241,22,2 8 -10, V I 1



Ff-TTI. 0 T 2

#MGV I

I iT 2
GCMWT24% 4

L 2

T 13

VT 2

L~G~D ~ XE)iWAL

.. l'tsted in iV.ble E. indle;Xteai thai:

I The exciter r-n lt'jxba~emetator #2 is above ref (c) tolerances in the
the vtbratlonlj plkriea teruzed. The exciter bearing is running 600% above

The aeci rz cmn `0-3~r is ovcr aicceptable limits in 43.1
Alwatiounil plan'es, 'A trs.nsverve wicte on the exciter baeaing is ex--

( c~ pmional1l poor~ wlih awplIt~uden 930%~ in excesis of specifications. The
:c-ductian gea1r 4iri l.'.l ttuzbh:v ,'d were al'so vibra? (ug nligb~tly In

ofU3 tlOJr.icet, inL-y~f thle trarnsv~ercee ar.

Tr vtbrarira I ~vz~ ~~a t not apprerdAbly af~fected by 24T increase in

XP loa vireon st n gecea~d conel', t- il tiacs

aŽtLi All vibratkio kJ.ic~; Vibrationta

lc Lazat gttribwd it wv ion 03 tu:O sa are probablyn of thee pbssibiities
viroduingth vbrt3n

h.Ivibrvtio n i gp acrdcoa :ioa Lg.r;oa v n~ ecaite chae.

',ct istheaor foct*'iiov ;ded ~btotlme torthiý hornboata placne, Vberareioll
J2clia hs a edeeoe (a) rotor asgstanbl unbalcance, (b) bent shafting, mpoprl aige

Ha~acoupling (all Mhe( plnc-a), and (d) e:'citer bearing aligunment, Finial.
d7micbalancing. i-a j,"ace, by pqrtaible balant~er is. reco~mmended. The final

Paut-blies should not- jore~uc more th~an 1.4 mil (DA) At the bearings ieben the
Sfinerator is rotating~ ei 3,11,0 R2(.



(j *

It Is rwq~nnt%- r. CcAt ,.75i =Vl.~ified Sohen itnal toots of theseO *cin.v t~ ;~~ L1 AsLnc ~L~bin,-plce balanci~ng widll also be
prordided sibe.~nrq~c

__;;t;e.7.r 
606~

t~l... C. rvC1"eS Red, Test Branch

1-4 6'
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anls CoL,-U8 (CG12) I f 2 .-8 0 0 -.275.1 7-31•62-

12. C', Tut .bL atson/____ 9231

.rntion Survey, taport of

(a) Shiker test of the macke, USS CPLUM (OG12), TR-23200
(b) RAVSUUYD Boston, Speed Ltr (265) O00O dtd 10 May 1962"
(c) X U SlTD 167

SVbration masuramel ts were wade on the 83S COwain (0a12) durin the.

ý- z buildup for the ship's familiarization trial run on 12 June 1962. The
-,peeds below 15 knots vPere made in the channel inside Point Wilson, and

i"'111 Xabove 15 knots vxee mad* in the Straights of Juan Do PAcao The ve3*3911a
draft was about 2%" o 2-Y, and trim was about 2' - 1" .by the stern.

- ' Vibration was measured by 22 Stathbm accelerometers, mounted in locations
t•ot'• on Sketch No. 1. They vere attached to main structural members, at the
Sduction of several Members where local panel responses were minimixed. Re-
Co•dind s vere made by CZC amplifiers, Kintel amplifiers and a Brush recorder,
ill of which were capable of frequency response down to D.C. Results of these
.,:er-ouraments on the macks and the top meat were satisfactoy 'in establishing

li..tutde and frequency of motion, but wer* inconclusive in determiuing mode
c:.Arncteristics,, l~eauroent of hull vibration vxs completed satisfactorily
o t•he midship and forvird portions. Data obtai=d on the stern area, aft of frame
!.:0, is considered inconclusive since the heavy vibration persisting in this area
ni recovded only by tvm p3.ckups, mounted at the stern towing chocko

3,. Vibration on the mocks 9me predominately lot order to shaft rotation frequency,
oat that on hull aft vas exclusively fourth order. Graphic presentation of
",Y.bration at p ints of major interest ave ahown In figures 1 thru 8,

1"axin•m vibration at the base of the E&C&N andtanna on the top mast of the fud
aos o205 inches double amplitude (DA) in the longitudinal direction at

r, sihp speed of 20 knots (190 SRPM), The sharply peaked response curve, see
.Z1re 1, '*indicates a natutal frequency for longitudinal motion of the top
iýat at 190 CPMo This information augments that of Ref (a) in which frequencies
iiere not ew:tended low enough to detect the 190 CPK resonance. The maxImm
athmwarthip vibration of the top mast was .140 inches DA at 22 knots (210 S8111

The minaxl amplitude at the top of the fi'd muck ats .169 inch DA at 24 knots (2M
See figure 3. This vibration vas in the athvartshlp dirjection end its

7ocqnency .*as 231 QU or 3.9 CPS. The latter does not correlate with reference (a)
1.n c•vich no natural frequency tas found above 160 SIM. Also, this 231 CMK
1 ýumncy is higher than that stated in reference (b). No appreciable vibration
In the longitudinal direction xas found in the range of speed* investigated.
;•. agrees with finding of reterences (a) and (b).' The lazmsn alitudes on
tbe Aft mack vmre .087 inches DA at ,22 knots (210 C1t) in the kthwartahip
c.l.ection and .100 inches DA at 28 knots (272 C!I) In the longitudinal direction.

1* aa figures 4 and 5), Tht 210 CPHfrequency for athwmrtship vibrktion agmes

'-'* • 275(3), 270, 248, 244, 213, C.Ov hYSS COUMW S (0012), Commnder;,NAVRI!DM Dostot
S•-- • --,u5/ 270 21-R 1.• 7- 1 1 864: _7-

4L T- . II
fTA~tJ'.III4-jVzi.?. ________________



Planaing Department Memorandum Uo, C612-800-275-17 (ConStd)

.. ith the ta'oal frequency stated u' references (a) and (b) The indication of
Snratural f•equency. for lo iitudlnal vibration at 272 C1K agrees within 10 CPU
pfth both reference (a) and (b).

53' l'igura maber 7 and 8 show the vibration recorded in transverse and vertical
dxrection at fram* 166, near the towing chock at the starn. ?his vibration wes
4th order. to propeller shoft RPM. The maxiamt level in transverse direction wes
18 mils. DA at about 1000 CIU, and in vertical ' direction 38 ails and 30 ails
.at grequencies of 760 CIV and. 1000 CM respectivelyo T7. 4th order vibration
recorded by other pickups on the bull$ fqgrrd of from 140 did not exceed 3
rails DA end we considered Insignificant, Also, sensory observations mat
tbhoughout the stern area at the higher speeds indicated that vibration "verity
progreasively increased aft of fraom 140 to the stern, Although vibration and
Aogocieited noise vas noticeable throughout the stern area on 2nd deck, 3rd deck,
and in the helicopter hanger, no serious resonances of structure or equipment
,Ve evident.

70 7. amplitudes of vibration'for both hull and macks on the 133 S A
(0012) are higher than fdand on the 088 ALDAUT (0910)0 This difference may be
partially due to differences in points of measurmento For exaomle, hull
vibration at the stern of the US3 COLUS (CM12) was masured at fram .166
there vibration is expected to be prester than at from 154, the point of
measurement on the US8 ALMEY (0910)r

( 8 Vibration levels on the topmast and the mocks are not considered excessive
inless their motion induces a more severe, resonant response of antennas or
equipment mounted thereon. Since reference (c) quotes a mauium amplitude of
ahip hull vibration as 60 mils (DA) in frequency ranpe of 5 to 10 CPS, the
nuilitudes up to 200 ails measured on the topmest, far above the basic hull
and at frequency of only 3 CPS appear tolerable* These latter motions result
in mild structural loadings of about .09 0. Vibration in vertical direction
at the stern for speeds around 28 knots exceed the limits of reference (c),
Since this vibration una confined to the stern portion of the vessel, and
since no existence of severe local resonances vere observed, it is not considered
a serious deficiency.

9. It is reccmmended that:

a.' 3o further vibration investigation of the mocks and topmast be under-
taken unless a major change in ldading is vado.

b. A limited survey with portable equipment be made during the next trial
to determine and investigate all local resonance problems.

c. An instrumnat survey be made of the hull aft of from 140.

. C, MIDDL- M
Heed, Test Branch.

sot
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II> IIT

S.6

STATION .CmP PI ..
Nqx D2LCTIO LOCATION.

1 Trans -Base of TACAN Ant
2 Long Base -of TACAN Ant .

S 3 Trans Top Fd Mack
.4 Long. Topo'vd Mack

5 Trans " P'Mack 127' ABL
"6 Trans .d Mack 115' AEL
7 Trans Base of Nwd Mack 02: Dk
"8 Long Base of FWd Mack 02. Dk
9 Trans Top Aft Mack

10 Long Top Aft Mack
11 Trans Aft-Mack 110' AL".
12 Long .. Aft Mack 110. AML
"13 Trans . Base of Aft Maci 02' Dk
14 Long Base of Aft Mack 02 Dk
15 Trans,. Fr 166 onA
16 Vert Fr 166 ont
17 Trans Pr 140 on Port Side
18 Vert Fr 96 on Port side ..

19 Vert r 96 Won Stbd- side
20 Vert . Fr 76 .on Port Side .

• 21 Vert Fr 76 on gtbd side
22 Trans Fr 1 orion t

Sketch 1
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!,S-ARK (DD884 -DD o84-800-275-73 8-3-62

____ ID. C. Tufts e. MI. Watson 9231
%-31 MOID & PAWK CDD884)I '

V: e-ovberaul bull vibration survey,
::cýPort of

I Z -. (a) NAVSRXPW3E1 Test M!eix DD884-800-T-23314
MI, till Std 167

1• A psre-ovedrul vibratioon 3s conducted on the 118 PARKS (DM8) on 5 April 1962
c; ::oquestad• y the Type Desk (Code 213). Work on this report vas sspedded vhen the
•! 1:13 ovarhaul seAs tentatively cnccalled and is now submitted for application to the
.mr7:en~t conversion.

2.. Th vibration trial tae cooducted in conformene with reference (). Amplituden
ao4 •7.brition e recorded durin Se this trial ware all veil belon those stated in ref 0')
'- all, speeds up to 330 SRPb Hull vibration under the =V. did not eiceed 2 mile
"t,,-. vibzation on the aiot did riot exceed S. ails. All significant vibration observe

x- aZ a frequency 6th order~ ltz propeller RPM4. It is concluded that the bov replacr--
,-,i ou this vessel has not created a serious vibration deficiency.

3. N'o recommendationsa are vaadn for action to redluce the bull vibration observed on
t'.,1 chlip. However, it is reccc-mnded that normal repair and conversion procedures

Tbe Z-0llcwed in repair and balan-cing of propeller and shafting. It is not knovin
t-tct Th-e vibration cha--acteriotics of the ship rill be after coapletion of the
F'ŽA1.i overhaul, but observations froma the USS BRInMLEY BASS indicate that addition
o;. the AM mast and al--nninum deck houso structure may induco vibration problems.
The latter may be minimiLzed by providing an accurate balance and alignmant of
ite, propulsion system.

Bead, Test Branch

( 275(3), 270, 244, C.O. USS PARKS, 248,2 15

.27S 270 24L 1 275
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US ftaIM (CC2) = C -404-275-2 10-11-62

SW.J. Backman J.K. Watson.' 9231

a rji u 7e andl Vibration Tests of
" j?.G-17O/U Coax Cable .

.(n) Planning Dept Memo CC2-404-273-02 o- 20 June 1962

(b) Test Mes: CC2-404-T-23462, Pressume Test of ,O-270/1 Coax
(c) Andrew DrawIng 56. B-87

I, Presasre and vibration tests of a saple 1W-27011 cable mome requested by.-
reference (a). These teats were conducted in arcordance with reference W(bi)* •ork
ims done on the M-3 vibrator in the interval of 20 September 1962 to 25 September
1962o End fittings, types 77X and 21L, were used for the tests.

2, u,,•cription of Tests:

The cable and fittings vere installed on an "M' 50 pound electrodynamic vibrator
1;tT sici in sketch A. This configuration was an attempt to approximate one of the MOIO
Ir [, attional modes the transmission system might be subjected-,to aboard ship.

"P;:elininary investigation revteled that pressures less than 40 psig were insgnificant
..csts for the system. Therefore, vibrational tests were conducted at 40 psig, the
cx~~n pressure indicated by reference (a). Frequency scanning discovered significant
cable resonant modes at 4o7, 9,4, and 10.3 cps4 I -is-I------ -----1----0-- •--p-
The cable system uas subjected to approximately ig acceleration at the vibration' table
Zcr •to hours at each of the resonant frequencies. The cable configuration was then
chauLoed to that shown in Skete! B3. By clazping the end fittings rigidly and driving
the cable at the center, it was intended to induce maximum stresses at the end fitting -
cr~bic junction. Again, for two hours each, the system was excited by IC of table
motior at 4.7, 9.4, and 10.3 cps. Using the previous test setup, the end fittings
o:erc heated to 145*F., and vibrated by 20 table acceleration at 10.3 cps for 4 hours.
Afs operation was intended to test the durability of organic packings at elevated

tc-Wx:atures. Finally, the coax and end fittings were sibjected to extreme hydro
ctatic pressures. This vas done in order to locate the weak link in the coaxial
.ytm, and to find the safety factor for the system operating at 40 psi&.

3. F'indings:

T1,2 coax and fittings 4ndured 1,757,000 cycles at one "0' acceleration and
1,41;3,000 cycles at 2 "G" acceleration with no sign of deterioration or malfunction.
Lorxtn8 these tests internal pressure in a 150 cubic inch volume dropped from 40 psig
to 38.5 paig. This represent. a 0.75% diop per day. An unknown part of this leakage
can be at..ributed to external piping and instrumentation. Reference (c) indicates an
ailclnmble pressure drop of 8.31 per day at 12 psig for similar volumes. ieat did not
affect the packings in the four hours tested. Hydrostatic pressure attained 280 psig
, before an "0" ring in the type 211 fitting ruptured. No othWr damage ms noted. This

tuld give the system, when operating at 40 psig, an approximate pressure safety factor

Sheet I of 3

275(3), 270-9 744ý779(1) Je
270 1 2..Sll--, .nllA J k OO_ - - - . . l I, I W
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CC2'-W0-275-2 10-11 -62

G 1. Conclusions:
the 30-270/U coax and fittings can be satisfactorily tusd aboard ship when

p •ressurized to 49 pg., It Is expocted to vithstand. extrem vibration a&d
elevated te•Speratres up to 145*?. without excessive- loss of pressure. Sm
o3stem, shen operated in static conAitious at 40 pslS, has a pressure safety
factor of. about0... .. .

a, C. KMDLEM0
Read, Test Branch

Sheet 2 of 3
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USS KUCHANAN (DDGl4) D=~4-300-275-4 2 Mov 1962

W. J. Beaman J.Ll. atson 9231

14427-8001-01
vibration Survey of Ships'sService, TUbo-Osmerators Nb's. IA and 13

Ri: (a) INSURV items 1001 and 1502
(b) HIZLSTD1)67

1.IntilVibration MassUreMents of Ship's Service Turbod-ene raos No's ILA and LD
.began at pieraide on 9-21-62 in response to reference (a). Subsequent meamurements
and balancin ,was terminated on 10-19-62.

2. Original meaaurements found -each generating system pioducftgAt 30 CPS.)excessive
vfkrationr. 'Additional Investigatton inoic~tqd that both _generator-exciter systems
were not In dynamic balance. 'It V Ias noted Phat tht suporting structure of the two
generating plants 'tendedA to. ac~centuate "h Ppreeu4 Ing, I Vbrat ion. Code 275 recommended
in-placeb balancing as adsou~tion.

3. ~ ~ ~ ~ 4 Moao~ ~ bg~ uTrbo-genbirator J.1 nteecIter end-plane. A moment
of 6 In*,-*z. vas i:eqi*1ed t6 brinj: this j1a. Ant~o d .mi balance at 1800 RPMi
Rowever, thofth thb;iibfit ion was voftduc4i h ez ir, to Improvement was noted at
the turbine end. :it jias 'dicided tlwt 'an' addit=i~ b~taae plane was required. The
exciter end of'the geitersitoi rota;- van choseýn as~second plane. A moment change of
26 in.-oz. was requtird, to6 61'n the, second`plane7 into limits. The inter-action of the

'ý,,o planes then required the eaw ofthea6 is.-oz. moment from the exciter plae
The iterative process, of balancIn3 from pliasi to plase, was. at this point, Interrupted
by calibration failure'aof'the, XRD VIbration Analyzer. -Because of time limitations,
balancing on Turbo-Generator No. 13, vias not finished. No balancing was accomplished
on Turbo-Generator No. IA due to time limitations. Table I notes the vibration
measured on the machines In their present balance condition. (For Table 1, See Page 2.)

4. It Is recowmended that Turbo-Geneirators No's. 1A and LD be, dynamically balanced to
within limits of reference (b). Specification at thes earliest date possible.

Y. Rea5sd. Test branch *a .

Sheet I of 2
275(3), 270, 244
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G r. OX. I 1372 __

J.F'. ?4cCarn JIM, watso 9231
V.'.-'ion of 400 Cycle Motor

* Gn,'i't-o• Setal "i Dee-, ft 110

Wti M4i1-Std-167

1. Ln -,orfornmnce of shop acceptance tests of' the 400 cycle Made sets an
ex.-Lcoive vibratlon *as obsetved. KMasurez•t• mre mde wich dlaclosed a

Svi~bration of 6 mile, double eamlitude, at rotor frequency. 3.fwrnce (a)
•'1½.x 1,6 mile, double eaplitude, Thb nibratito transmitted into the dock ws
2 r•.le double wmlitude.

X t is recommnded that the two M.G, sets be dynmically balanced to met th.
'cecju•'l'ants of refarence (a), A fine degree of balance vil be reqtuxed*
t•cC-..lich balancing ia place aboard ship, if feasible.

3. Notify Code 275 after T3ftnwaa*wmm couplete and gnerators are ready for

B. C. XMIDDLITOR
Read, Teat branch

re" IVA A 6"0r 0 , . "kg 6 4

( 27503)._270, 244, -Y a1

J~~4~A I _


